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e CuumHTUrpacpua

CunHturpadpus — metoq dyHKUMOHATbHOW BU3yanuaaunm, 3akoyaowmnmncs Bo
BBEEHMN B OpPraHn3mM pagnoakTUBHbIX M30TOMNOB U MOSTy4eHUN ABYMEPHOIO
N306pakeHnst NyTEM onpeaeneHns NCNyckaeMmoro UMmu nsnydeHus. lNauneHty BBoaaT
npenapaT, COCTOSALLMN N3 MOSIEKYIbI-BEKTOPaA U paanoHyknuaa*. Monekyna-BekTop
nornoLlaeTcs onpeaeneHHoOn CTPYKTYPOW opraHnama (opraH, TKaHb, XXMOKOCTb).
PagonoHyknua nany4vaet, U ero nsry4yeHne permctpupyeTcsa 4eTEKTOPOM (ramma-
Kamepomn).
B coctaB coBpeMeHHOU raMma-KaMepbl BXOAAT:
MHOroKaHarnbHbIN KONNUMaTop, BblAENSAOLWNIA HanpaBneHme raMma-KkBaHTOB;
CUMHTUNATOP OonbLUOK Nnow,agun
(~ 60%x45 cMm);
MaTpuua ns e3JY;
9NIEKTPOHMKA, C MOMOLLbIO KOTOPOM N3BNEKAETCA NHPoOpMaLMSA 0 KoopanHaTax u
MHTEHCUBHOCTMU CUMHUNNALNN;
9BM, B KOTOpPOK
nccnegyemoro

abpa)keHne

Vo KonanuMaTop
MG



OaHoMPOTOHHaA 3aMUCCUOHHAA KOMMNbLIOTEPHAasA ToMorparhua
(Single-photon emission computed tomography, SPECT)

[anbHenwee pas3snTne paguonsoTonHOW ANarHOCTMKU - >
NpUBENO K CO30aHN0 OAHOPOTOHHbLIX AMUCCUOHHbIX -
KOMMNbOTEPHbIX ToMmorpados (OPIKT). B aTux Tomorpadax
TpeXMepHoe N300pakeHne nony4vyaeTcs NyTeEM = P
KOMIMbIOTEPHOM 00PaboTKM cepum NITOCKOCTHbLIX p = ‘

[Onga Toro, 4tobbl nony4nTb n3obpaxxkeHnss B OPIKT, ramma-kamepa noBopaympaeTcs
BOKpYr nauneHTa. [Npoekuun mnKCUpyroTCs, Kak NpaBuIio, Yepes Kaxable 3-6 rpagycos. B
DOSIbLLUNHCTBE CryYaeB And nonyvYeHnsa onTMMarnbHOro BOCCTaHOBMNEHUS, UCNOMb3yeTcH
TONHOE BpalleHne Ha 360 rpagycoB. TUnM4Hoe BpemMs, Heobxoanmoe Aans nonyveHms
Kaxkgom npoekumm 15-20 cekyHa. CooTBETCTBEHHO 0bLLee BpeMsi cCkKaHMpoBaHUSA 15-20
MUHYT. [1N9 yMeHbLUEeHUSA BpeMeHN CKaHUPOBaHUS UCMOMb3YIOTCA AETEKTUPYIOLLNE
CUCTEMbI COCTOSILLIME U3 ABYX Unn bonee ramma-kamep. Micnonb3oBaHue
AnekTpokapanorpadpa B kavectsa Tpurrepa B OO3SKT no3BonsieT nonyynTb
nndbpepeHunansHy0 MHdopMaunio o paboTte cepaua B pasfniHble MOMEHTHI
CepaeqHoro umkna.

B cumHTurpadpumn n OOIKT ncnonb3yoTca O4HU U Te Xe paanoakTUBHbIE NpenapaThl.
B 60MbLUNHCTBE ANArHOCTUYECKNX npouenyp (~80%) B TeueHue nocneaHux 30 net
Acnonb3ytoTcsa npenapartbl ¢ MTc. OgHaKo UCNonb3yoT U Apyrie paanonsoTons



B Tabnuue npuBegeHbl HEKOTOPbLIE U30TOMbI, UCNOSb3yeMble B ANarHOCTUKE.
Tak st cuuHTHrpaduu cepaua ucnons3yror 22 Tl nupodocdar ™ Tc, ¢’ Ga. Tamnmii,
HAIIPUMED, HAKAIUIMBAETCSA B BOCIIAIUTENILHBIX 04arax B CEpALE, YTO IPOSBIAETCS Ha
ciuuHTUrpaMmax. Ipu ciuHTHrpaduu JEerKuX: ¢ HOMOILBIO adb0yMUHA, MEYEHHOTO ']
wim ’MTc, Ha CHUHTUIPaMMAax 0OHAPYKUBAIOT 30HEI 3HAYUTEILHOTO YMEHBILIECHHS
HAKOILICHUS U30TOIA, YTO CBUAETENLCTBYET O TPOMOOIMOOIUH JIETOYHON apPTEPHUH.
N300pakeHre KOCTHOIO MO3ra MOYKHO TIOIYYHUTh ¢ IIOMOIBIO CEPHOTO KOJIOM/IA,
MEUYEHHOT0 TeXHelueM * Tc, KOTOpbIH HAKAIIMBAETCS B KIETOUHBIX HJIEMEHTaxX
KOCTHOTO Mo3ra. [Ipu ocTpbIxX Jeiiko3ax, y OOJIbLHBIX MUETOCKIEPO30M, MPU
nuMdorpanyaeMarose B H300paXeHHUSIX KOCTHOTO MO3ra UMEIOTCS 0COOSHHOCTH.
CuunTHrpadus IMTOBUAHOM KeJle3bl MPOBOAUTCS ¢ MOMOLIBIO Ipenaparos P11
wim ’MTc, 4To MO3BOJAET JUATHOCTUPOBATh B HEH Y3JI0BBIE 0OPa30BaHMS.
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2017 cepane

99m T, 6 cepalle, IerKHe, MOYKH, KOCTH, KOCTHBIH MO3T

67Ga 78 4 cepaoue

JETKHE, rOJIOBHOH MO3I, IIOYKH. IICYCHB.
ITHTOBHOHAA KEJIC3a H P

Ll 8 mH

189Ay 28.7 M MedeHb, THMPOY3IHI

111, 2.8 oH [IeYeHb




KT + ODI3KT

Ob6beanHeHne KoMmnboTePHOU TOMorpadunn u ogHOPOTOHHON 3MUCCUOHHOM
KOMMNbOTEPHOM TOMOrpadounm B eanHON CUCTEME NPUBOAUT K MOBbILLEHNIO TOYHOCTU
oboux TUNoB nccnegosaHusa. Tak ocrnabneHne ramma-usnyyeHns, BHyTpu nauneHTa
MOXXET NPUBECTU K CYLLLECTBEHHOW HEAOOLIEHKE aKTUBHOCTU B IMYDOOKNX TKaHSX, NO
CPaBHEHMIO C NOBEPXHOCTHbLIMU TKaHAMU. cronb3oBaHne nHterpmpoBaHHoro ¢ OPSKT
KOMMNbIOTEPHOro ToMorpadda no3sosideT ONTUMN3NPOBATbL KOPPEKLINIO NOTMMOLEHNS
raMmma-msny4vyeHus B TkaHax. VIHTerpupoBaHHas cMctema no3BosideT TOYHO onpeaennTb
nokanmsauuto nopaKeHusi NPy HanoXeHumn n3odpaxeHunsl, NPOBOAUTb CBOEBPEMEHHYIO
ONarHOCTMKY OHKOSOrM4yecknx 3abonesaHnm, ocyLecTBnAaTbe agudpdepeHumaumio
3MNoKa4YeCTBEHHbIX 1 0OPOKaYeCTBEHHbIX 0Opa3oBaHU pas3fnnYHbIX OPraHoOB U CUCTEM,
BbISABNATb HANM4Me CTPYKTYPHbIX USMEHEHUN U PYHKLMOHASTbHbIX HApYyLeHW Ha cTagun
MUHMMAanbHbIX KITMHUYECKMUX NMPosiBNeHn 3aboneBaHus.
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NcTtopmna metoaa

B 1931 200y Bopbype 06Hapyx}cus, Ymo 3/10Ka4yecmaeeHHble 0rnyxonu
omaAUYarOMCcA NoB8bIWEHHbIM yposHeM nompebaeHUs 210KOo3bI.

B 1977 200y CoK0108 npeosnoxusn Usmepams A0KAbHbIU YPOBEHb
memabonu4vyecko2o nompebraeHUs 2/10K03bl 8 MO32Y KPbIC € MOMOUWbK
0e30KCU2/1H0KO3bl MeYyeHOoU paduoaKkmuB8HbIM U30MOrom yenepooa.

benrc 8 1979 200y npeodnoxuan usmepams mom xce napamemp y
nrooell ¢ MoMow,bro 0e30KCU2/THOKO3bl MeYeHOoU paduoaKmuB8HbIM
uzomoriom ¢pmopa 8F (pmopooe3oKcuanoKossl).
®mopoode3okcuentokosa (BLl) aenaemcsa aHAN020M 2/1H0KO3bl HA
HEeCKO/bKUX amanax ee memaboau3zma, Ho, 8 omau4Ue 0m 2/1H0KO03bl,
memabonusm LI npekpawaemcs npexoespemeHHO U ee rnpoodykm
HaKanausaemca 8 mkaHax. PaouoakmusHeit 18F (T = 109 muH)
pacrnadaemcs, Ucrnyckas no3umpoH, b*. 3mu pabomei u 3an0xcunu
OCHOBbI M03UMPOHHOU 3MUCCUOHHOU momoezpaguu.



O71T1o Nenpux Bapbypr

Hem. Otto Heinrich Warburg
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1. B ocHoBe d)YHKLI,MOHMpOBaHMFI TKaHEeWn Nexat XuMumyeckne npouecchl.

2. 3aboneBaHuA ABAAKOTCA pe3ynbTaTaMU HAPYWEHUN B XUMUYECKUX CUCTEeMax
OpraHuM3ama, KOTOpble BbI3bIBAOTCA BuUpycamu, bOaKTepuamn, reHeTU4eckumm
HapyLleHnAMMN, NEeKapPCTBEHHbIMKU npenapatamn, GaKToOpamum OKpyKatowen cpeabl,
CTapeHnem n nosBeaeHUem.

3. Haubonee wusbuparenbHon, cneumduyHOM U nNOAXOAALLEN ABNAETCA Tepanus,
BblOpaHHaa Ha OCHOBAHMM A3HHbIX WCCAEAOBAHUA HAPYWEeHUN XMMUYECKUX
NPOLLECCOB, NEXKaALLMX B OCHOBE 3ab01eBaHNM.

4. [leTekuma XMMUYECKUX HapylleHnn obecneuynBaeT Hanbonee paHHIO ANATHOCTUKY
3aboneBaHni, Aaxe Ha AOCMMMTOMHbIX CTaAMAX, €lle A0 TOro, Kak M3PacxoAoBaHbl
XMMUYECKNE pe3epBbl MU UCTOLLLEHbI KOMNEHCATOPHbIE MEeXaHM3Mbl FO/I0BHOTO MO3ra.

5. OueHKa BO3MOMHOCTWU BOCCTAHOBNEHUSA XMMWUYECKOM (YHKUMW NO3BONAET
06BbEKTUBHO onpeaenatb 3OPEeKTUBHOCTbL TepaneBTUYECKMX BMellaTenbCTB An
Ka)kA0ro KOHKPETHOro NaumneHTa.

6. Jlyqwimm cnocobom AMarHOCTUKMN «KHOPMa/ZIbHOCTU» TKaHU ABNAETCA onpeaeneHune ee
Bruoxmmumyecknx GyHKLUUM.




M3T npepoctaBnseTr BO3IMOXHOCTb BM3yanusuMpoBaTb Xogd 6uonoruveckux npoueccos "in vivo".
Busyanusauma peanusyetrca nyrem MUHTerpauuu ABYyX METOAMUK: aHaNu3a KUHETUKU MEeTKU U
KOMNbIOTEPHOU TOMOrpaduu. AHaNIN3 KUHETUKU METKU BKIKOYAET B ceba npumeHeHne MmeyeHbIX
PaAMOaKTUBHBIMU U30TONAMKU BMONOrMYECKU aKTUBHbIX BewecTB (YTO M ABNAETCA METKOU) u
MaTeMaTUUYECKUX MOAEeNen, OMNUCbIBAOWMX KUHETUKY MEeTKM, MNpu ee BOBNAEYEHUM B
6uonornyeckuin npouecc. UsmepeHue KOHUEHTPaUMM METKM B TKaHU, Heobxoaumoe ans
maremaruyeckonm mopgenu npoussogurtca MNIT ckaHepom. Pe3ynbtatom ABAAETCA TpeXmepHoe
n3o6parkeHne aHaTOMUYECKOro pacnpeaeneHusa uccnegyemoro 6MonorMueckoro npouecca.

MeueHble paaMoOM3OTONaMM METKM M MeToh aHanu3a KUHETUKM METKU UCNOoNb3ylTca Ans
KONUYECTBEHHOMW OUEHKM TaKuX TNpoueccoB KaK KpPOBOTOK, MemMOpaHHbIi TpaHCNopT,
meTaboin3M, CUHTE3, NINraHA-PEeuenTopHble B3aUMOALEWCTBUA, ANA PerucTpayum MOMEHTOB
KNETOYHOro AeNeHUsA, MapKepHOro aHasiu3a ¢ UCNosib3oBaHMemM metoaa pekombuHaHuTHoU AHK,
PaguMOMMMYHHOr0O aHanu3a, UCCNeAOBaHUA B3aMMOLEWCTBUA MNPEnapaTtoB C XMMUYECKUMU
cuctemamu opraHusma. Metoauka MCNosib3oBaHMA METOK NPOAO/MKAEeT OCTaBaTbCA OAHOU U3
CamMbIX YYBCTBMTE/IbHbIX M LWMPOKO MUCMNOMb3YEMbIX A8 aHanM3a COCTOAHUA 6BUONOrUYEeCcKUX
cucTem.

Mo3UTPOHHO-IMUCCUOHHAA TOoMOrpadua nO3BONAET MNPOBOAUTL UCCNE[0BaHME HA KUBbIX
OpraHu3Max, B YaCTHOCTU Ha YenosekKe. NepeHOC MeToOA0B MeYeHbIX PaanonU3oToONamMmm BewecTs K
MCNONb30BaHUIO Ha yYenoseke npu nomouwm MIT ctan BO3IMOXKHbIM 6narogapa YHUKa/lbHOMY
K/N1accy paauoun30TONoB, UCNOb3yeMbiX B NO3UTPOHHO-IMUCCUMOHHOW TOMOrpadum ANa mevyeHus
Bewects: 11C, 13N, 150 u 18F. 3T U3oTonbl ABNAIOTCA eAUHCTBEHHbIMMU dOpMaMm eCcTeCTBEHHbIX
anemeHToB (18F wucnonb3yerca Kak 3amMeHa BOAOPOAA), KOTOpbie U3NY4YaloT pPaguauumio,
CNnocobHyI0 NPOXOAUTL CKBO3b TeNO U BbiTb 3aperucTpoBaHHOM 3a ero npeaenamm. EctrectBeHHble
BELW,ecTBa, aHa/ory BeLWecTs U npenapartbl MOryT 6biTb NOMEYEeHbl 3TUMKU PagUuou3oToNamu, Npu
3TOM UX XMMMUYECKUEe unu buonornyeckne CBOMCTBa He U3MEHATLCA. NMO3UTPOHHbBIE u3ny4varTenu,
ucnonbsyemobie B MIT — pagUOHYKAUADLI — YAbTPAKOPOTKOXKUBYLLME U CUMHTE3 HAa UX OCHOBE
MeyeHbix BewecTs - Paguopapmnpenaparos (PPI1), npeacrasnser cobou cnoxKHyIO 3aaauyy.




PaduoHyKknuo [lepuood nonypacnada Cnocob pacnada CpeoHAA sHep2us
(MUH) nosumpoHos (M3B)

e 20.38 3" (100) 0.385

BN 9.96 5" (100) 0.491

20 2.03 0" (100) 0.733

e 109.8 3" (97) 0.242
EC (3)

B 68 1 B™ (89) 0.740
EC (1)

2p1, 115 A" (95) 1.409

MaKcumanbHble Npobern ucnyckaembix PaganuoHYKAMAaMU NO3UTPOHOB B OMONOrMYeckom TKaHu

11C- 3,8 mm 18F - 2,6 mm 68 Ca—9 mm 82 Rb - 16,5 mm
Yem Bbiwe npober, Tem Xxyxe MNpPpOCTPaHCTBEHHOE pa3pelieHue meToaa, HO TEM Bbile M
ANATHOCTUKM.




2a0uoHyKnud [lepuod nonypacnada Cnocob pacnada CpedHsasa 3Hepaua Makcuma
(MUH) &, nosumpoHos (M3B) 0auHa npo

P 20.38 0.96 5.0 0.3
“N 9,96 119 54 14
0 2.03 1.72 8.2 5
“F 109.8 0.64 24 02
“Ga 68.1 1.89 0.1 19

“Rb 1.25 335 156 26




|. Positronen-Emission

511 keV ® . Positronium
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[IpuHumnm no3sUTPOHHOH TOMOrpadun
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Hpusaoun no3suTpoHHOH ToMorpaguu

§s CO/lep KA M

MCUYCHBIC MOJICKYJIhI

et YE

AHHUI SIS
[MO3H TPOH-2JICKTPOH

HexoTophie paoH30TOIk,
HCITYCKAIOLIME MO3HTPOHBI B
[polecce pacitajia

”C, ~\. !t~(). F

* TouyHOE MECTO
AHHUT MMM ITO3M TPOH~
MEKTPOH HeOIpeAe MO

* PEKOHCTPYKIIHA
H3MEPCHHBIX ITPOCKIMH
JAaCT KapTy HHTCHCHBHOCTH
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Perucrpauusa raMma-KBaHTOB BAONb TIMHUN
coBnageHun

Cpadomaetuue demexmopn
‘ Anrwenguonnne ihomons

a4 . o

-
P ~axmuarineit usomon

Cpabomasiune demesmopn
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Mpu Hannuum o06bEKTa uccneaoBaHUA reTeporeHHoMm
CTPYKTYpbl C  HEOAHOPOAHbIM  pacnpepeneHnem _
MCTOMHMKA  NO3UTPOHHOTO  U3/IYYEHUA  OEeTEeKTOpbl
PEerucTpupyioT paauvauuoHHOE NoNe, MUHTEHCUBHOCTb
KOTOPOro U3MEHAETCA B NPOCTPAHCTBE U/ UK BPEMEHM.

MporpammHoe obecneyeHne Tomorpada nonyyaer
AaHHble O cobbiTMAX coBnageHus U Bblaaer
mHdopmauuio B Buge usobparkeHun (ogHoro wnwm |

HECKO/IbKMX, CHATbIX B Noc/neAoBaTeNbHble MOMeHThI .., =~

BPEMEHHU).




Komnblotep pewaer obpaTHylo 3ajauyy — nepexos OT NPOCTPAHCTBEHHOro pacnpeaeneHus
MHTEHCUBHOCTUM (CKOPOCTM cYyeTa [AEeTEeKTOPOB) ramma-nons K NPOCTPAHCTBEHHOMY
pacnpeaeneHuld UCTOYHUKOB WM3NIYYEHUA — MONEKYT MEYEHOro pPaguoHYKAMAOM 30HA3
(cHayana — B NNIOCKOCTUM CKaHMPOBAHMUA, a 3aTeM — BO BCEM NPOCTPaHcTBe (N0 AaHHbIM BCex
nATHaguatm kKoney). Mpu HanMuum UEHTPOB nNOBbiWEHHOW abcopbuum 30HAa (ouaros
NOpaeHua) OCYLLEeCTBNAETCA JNIOKanu3auuMa TakKux UeHTpoB (Haxopgatca Bce Tpu
NPOCTPAHCTBEHHbIE KOOPAUHATbI 04aroBs), PaccUUTbIBAIOTCA €ro pasmepbl U opma U HaxoauTca
KOHLUEHTpauua 304H4a B oyare (B AMHaMMUUYECKMX BapuaHTax Bbi4aeTca 3aBUCUMOCTb KOMYEeCTBa
30HAaQ B ouare or BpemeHM). NMpu HaAMUUM HECKONbKUX 6AU3KOPACNONOIKEHHbIX 04aros,
3aCNIOHAKWMUX ApYyr Apyra, nNpeanpuHMMAIOTCA CneuuanbHble Mepbl Mo yayylleHus
NPOCTPaHCTBEHHOrO pa3pelueHua MeToANKM.




P CKOHCTPVYRIIHHA moﬁpamemm MECTO/JI0OM

MaKCHMH3AIlHM IpaB/onogobusi yepes
MAKCHMH3AIHNIO OKHIAHNS

&
- Z (b )pld’, d)
be
* p(b,d) BEPOATHOCTD perucTpaiuu GoToHa,
3apPOIMBINET OCH B NUKCe1e b, napoi
JIeTeKTOpoB d

2p)= 2y dbd) oy g

* n'(d) npoeKia 00bLeKTa, H3MepeHHas apoH
JIeTeKTOpOB d
« A%(b) OlIEHKA HHTEHCHBHOCTH PalHOaK THBHOI'O

pacnaja B nukcene b nocsne urepauui k

" L.AShepp, Y Vardi, “Maximum likelihood reconstruction for emission
tomography”, IEEE Trans. Med. Imag.. vol.1,no.2, pp.113-122, 1982



Mpon3sBoacTBO paanOMN30TOMNOB

LiuknoTtpoH

UMKNOTPOH  coCTOUT M3  ABYX  NOAbIX
NONYKPYINbIX  METAN/IMYECKUX  3NEKTPOAOB
(Ha3biBaembIx AyaHTamu), KOTOpble

pPacnonoXeHbl mexay nontcamu 60nbworo
anekTpomarHmuta. [yaHTbl pasgeneHbl mexay
cobon y3kum 3asopom. B6AmM3M OT ueHTpa
AYAHTOB pacrnonaraeTca UCTOYHMK MOHOB (KakK
NPaBWNO 3NeKTpuyeckaa payra B rase). B
MOMEHT paboTbl, YacTULbi, HANPMUMEP WOHbI
BOAOPOAQ, UMNYNbCHO reHepupyroTca
NCTOYHMKOM MOHOB.

Mo mepe TOro Kak OTPULLATENIbHO 3apAMKEeHHbIe

MOHbI BNIETAIOT B BaKYYMHYIO Kamepy OHMU
npuobpetatort SHEPruio 6narogapa
BbICOKOYACTOTHOMY nepemeHHoOMy

3NEKTPUYECKOMY M0N0, WMHAYUMPOBAHHOMY Ha
AyaHtax. [lo mepe ABMXKEHMA WMOHOB OT
MCTOYHMKA, OHU [ONOAHUTENBHO NOABEpPralTcA
BO34EMCTBMIO CUABHOTO  MArHUTHOrO  NOAA,
reHepMpyemoro ABYMA MarHMTHbIMM MONKOCaMMU
(cBepxy M CHM3Yy OT BaKYYMHOW Kamepbl) WU
ABUTAOTCA NO LMUPKYNAPHON TPAEKTOPUM.

Korga MoHb! ZoNeTaloT A0 KpaA AyaHTa U BeTalT
B 3a30p, PH-ocumnnatop meHAeT NoNApPHOCTb Ha
AyaHTax. OTpuuatenbHO 3apAXKEHHbIE  MOHBbI
OTTA/IKMBAKOTCA MNO Mepe Bxoga B paHee
NONOXUTENbHO, a Tenepb  OTPULLATENbHO
3apAKEeHHbIN  ayaHT. C  Ka)kgbiMm npoxoaom
3330pa, IHEPruA YacTul, YBEAUYUBAETCA, TaKUM
obpazom NOCTENEHHO yBENUYUBAETCA
opbuUTanbHLIN PaanyC M YacTULbl ABUFAKDTCA MO
TPAEKTOPUM  PaCLUMPAIOWENCA K HAPYKM
cnupanu. Yactmubl OTTA/NKMBAKOTCA OT OAHOTO
AyaHTa, ABUraloTCA NO LLMPKYNAPHOW TPAaeKTopumn
NOKA HEe HAYMHAKT NPUTATUBATLCA APYrum
AYaHTOM 33apA4 KOTOPOro CTan NoAOXKUTENbHBIM.



MOTOK OTpUUATENbHbIX MOHOB HaNpPaBAAETCA NO HanNpaBAEHUIO K MepBOWN Kapycenu, pacnofioKeHHOW mexay
YCKOPUTENAMU U Kamepon mulleHn A. Kapycenm COCTOAT U3 TOHKUX YroNbHbIX NNACTUH, KOTOpble oTaensioT oba
3NEKTPOHa OT MoHa H-. Koraa oTpuuaTenbHble MOHbI TePAIOT ABa 3/1EKTPOHA, OHW CTAHOBATCA MOHaMu H+ mau
npotoHamu. MyTem nepemeLleHna 3KCTPaKTopa, ynpasaeHne KOTOpbIM peanusyeTca Npyu NoMOLLM KOMMboTepa,
NYy4YOK NPOTOHOB MOXKET BbiTb pPa3fefieH U HanpasiAeH K ABYM pPasvyHbiM MULIEHAM. Pasaenaowan naactuHa
pacnonaraeTcs YaCTMYHO Ha MyTM Myyka, Takum 06pasom, YacTb Nyyka 3KcTparupyetcs. OcTasBwimeca 4acTuupbl
NPOAOMXKAKT LMPKYNAPHO ABUraTbCA, 3aBEPLUAA AONONHUTENbHbIN 060pPOT.
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Carbon Stripping Foil

MpOTOHbI, npowealuue yepes
NAACTUHY, NoA BAUAHUEM MArHUTHOIO
nonsa, ABUrAlOTCA MO  LUPKYAAPHON
opbute, nO KacaTeNlbHOM K CBOEeun
NpeXHeu TpaeKkTopuu, OT UEeHTpa
UMKNOTPOHA. 3TOT TMOTOK MPOTOHOB
HanpasaAeTCcA K Kamepe MULLEHMN.
Pasgenatouwme NNACTUHDI UMEIOT
TOAWMHY OT 5 A0 25 MKM “ umelroT
CPOK cny*bbl nopaaka 100 yacos.

Kamepbl MULLIEHN MHTErpMpoBaHbl B
o6y cuctemy npPou3BOACTBA
pPagMou3oTONoB ANs  ONTMMU3ALMUMU
NPOU3BOAUTENBHOCTU 060UX MULLIEHEN
" APYrnx Yyacren CUCTEMDbI
(UMKNOTPOHA, MHUM NepeHoca NyuKa,
3alUTbl U KOMMbIOTEPHOM CUCTEMDbI
ynpasaeHusa). Kamepbi MULLEHU
KOMMNAKTHbl, MMEKT NpPOCTyl0 U
HaAEXHYI KOHCTPYKLMUIO.




Stable Chemical
Isotope

Proton Beam

Mpu noaroToBke K bombapanpoBKe, BHYTPb KaMepbl MULLEHN MOMELLAIOT CTabunbHbIN
XMUMUYECKUI N30TON. [MPOTOHHbIN NYYOK U3 LUKAOTPOHA BNAETAET B KAMEPY MULLIEHU U

nyTem A4epHoOM peakuum npeobpasyet cTabunbHbI MaTepman MULLEHN B PAANOAKTUBHbBIN
nsoton. Paanounsotonbl HeCTabuabHbl U PpacnNaaakoTca, Bbi3biBas NPU 3TOM 3MUCCUIO
NO3UTPOHOB. B AanbHelLwem, Npyu NOMOLLM CNeumanbHOro 6UONOrMYECKOro CUHTE3ATOPa,
PAANOU30TONbI MPUCOEAUHAIOTCA K BUONOrNMYECKUM MOAEKYAAM.

»
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MeTtku MNIT

'Kucnopop-15 nmeet nepuoa nonypacnana 2,1 MUHYTbI.

|BYOKUCb yrnepoaa Kucnopopa Boaa

leyeHHble PaguoaKTUBHbIMU M30TONAMM BOAA U ABYOKUCH Yriepoaa UCnoib3yloTca ans
CCIe[,0BaHUM /IOKAZIbHOTO KPOBOCHAbYKeHUA ronoBHOro mosra.

|50]-meueHHan BOAA U KUCA0POA UCNO/b3YIOTCA ANA KONMYECTBEHHOM OLEeHKU noTpebneH
MCNIOPOAA MUOKAPAOM U KUCNopoaHon ppakuum Bbibpoca. [150]-meueHHbI Kucnopoa
OXKET TaK)Ke MCNO/b30BaTbCA ANA USMEPEHUA CTENEeHU HEKPO3a B ONYyXO0Mu.

€A0CTaTKOM ABNAETCA BbICOKaA KOHLEHTPauMOHHaA akTMBHOCTb [150] B cocyaax cepaua,
ONOCTAX cepaua u nerkux. NoaTtomy CN0XKHO NPOBOAUTb TOUHbIE U3MEPEHUA KOHLEHTPaLW
eTKU.



Il. Asor
A30T1-13 umeeT nepuog nonypacnaga 10 muH.
AmMMUak

[13N]-meyeHHbIM amMmMMaK MOXKET MCNONb30BaTbCA ANA
M3MEpeHUA KPOBOTOKa. locne TOro Kak MeTKa OKa3biBaTCA
BHYTPU KNETKU, OHA NpemmyliecTBeHHO metabonusmnpyercs
No LenoYKe ryTaMmuHOBOM KMCNOTbI.

[13N]-ammuak ucnonb3yerca ana UIMEpeHUa pernoHanbHoOM
nepdysmm B MMUOKapAe Kak B HOpME, Tak M NpuU NaToNoruu.
OTHOCUTENBHO KOPOTKMI dU3UYEeCKUit nepuog nonypacnasna
(10 muH.) - NO3BONAET UCNONL30BATb €ro NPy NOBTOPHbIX
nccneposaHuax. [13N]-ammuak 6bICTPO NOKUAAET KPOBAHOE
pycno v [ONTO yAEPXUMBAETCA B TKAHAX, 4TO obecneyuBaer
NoNy4YeHne BbICOKOKOHTPACTHbIX NOMNepeYHbIX U306parkeHni
CepPAEYHOM MblLWLbI.

UccnepoBaHua (o MCNoNb30BaHMEM [13N]-ammuaka
KombuHupyotca ¢ BsegeHuem [18F]®Al, 4tOo nos3sonser
CpaBHMBAaTb MWOKapAManbHbIX KPOBOTOK C meTtabonuamom
FNIOKO3bl WM AMArHOCUMpPOBaTb  HECOOTBETCTBME U
pPaccYnTbIBaThb  MHAEKC  YKU3HEecnocobHocTu  cepaevHom
MbILLbI.

lll. Yrnepopa
Yrnepopg-11 - nepunog nonypacnaga 20,4 MUH.

11C-meyeHHbIn auerar ucnonb3yertca ana
KONUYECTBEHHOM OUEHKMU OKUCAUTENbHOrO
metabonmama. OCHOBHbIM MUCTOMHUKOM  NUTaHUA
MUOKapaa ABNAKOTCA KUPHbIE KUCNOTbI, MNO3TOMY
AaHHAA  MeTKa KparHe nonesHa B  OUEHKe

MeTabonnyeckoro CoCToAHUA cepaua.




KapdeHTaHun

KapdeHTaHun aBnAeTcA aroHUCTOM MIO-
ONUaTHbIX PeLenTopos, NPUbANU3NTENBHO
B8 8000 pa3 mouiHee Yem MopPuUH,
ucnonbsyetca B 3T ana nucchegosaHus
ONUATHbIX PeLenTopoB roJIOBHOrO MO3ra
(Dannals, et al., 1985, 1993).

NenuuH

(Sl CH — Crl,— Crl —'CO0F

el

M3T moXxeT ucnonb3oBaTbCcA AN
NAeHTUOUKALUN U XapaKTepPU3aLUN MeCT
CBA3bIBAHUA OMNUATHbIX BELLECTB B N0/IOBHOM
mos3re. 3T TakXKe ncnonblyertca aNns
nccneposaHua buonornyeckux adpdeKros
KOKauHa.

MeTUOHUH

[11C]-meyeHHblie METUOHUH N NENLIMH MOTYT UCMNO/Ib30BaTbCA A1 Ka4eCTBEHHOM OLEHKM
noTpebneHns aMMHOKUCAOTbI U CUHTE3a 6enka, ABAAACH TAaKUM 00pPa3oM UHAMKATOPOM

YXU3HecnocobHocTn onyxosnw.




IV. ®Top

®T1op-18 numeet nepunog nonypacnaga 109 muH.
PagnomeyeHHbIn MOH dTopa [18F-] - cTaHAAPTHBLIN areHT Ans T@F =

KJIMHUYECKUX UCCNea0BaHUM KOCTHOM CUCTEMBI.

PTOPAEOKCUTNIOKO3a
[18F]-meuyeHHana 2-A€0KCUTNOKO3a UCMOIb3YETCA B HEBPOOrUMU,

KapAnONOrum N OHKONOTUU ANA nccneaosaHna metabonnsma
IMIOKO3bl, UCNONb3YETCA ANA IOKANU3ALUUN U KONUYECTBEHHOMN
OUEeHKM onyxonen, ana auddepeHuMpoBKMN 40OPOKAYECTBEHHbIX U
3/10Ka4YeCTBEHHbIX ONYX0/1ei, TaK KaK MHOTME arpeccuHble Onyxonu
drop3TUACIUNE UMEIOT BbICOKYH MEeTaboIMYECKYIO aKTUBHOCTD.

CH,Cil,'OF

Bt [18F]-meyeHHbIn GTOPITUACIMNEPOHAN ABNAETCA PAAUOAUTAHAOM,

I /\.-r ) KOTOpPbI NCNONb3YEeTCA 418 UcCnesoBaHUn

?“:"f’*'."'-\/\’ll D2-ponamuHoBbIX peuentopos. M3T uccneposaHuA

@ AONAaMUH3PTMYECcKoN GYHKLMMN NCMNONBL3YIOTCA ANS U3YYEeHUA
ropmoHasnbHbiX apdekTos (Wong, et al., 1988), npouecca ctapeHus

(lyo, et al., 1989) n HeMpPONATONOrNUYECKUX COCTOAHUM, TAKUX KaK

6onesHb MNapKkuHcoHa u WwnsodppeHus.

[18F]-meuyeHHbIn dTOPYpPaLMA NCNONL3YETCA 418 U3MEPEHUA
AOCTaBKU NPenapaToB NpUMEHSEMbIX NPU XMMUOTEPANEBTUYECKOM
neyeHun paka (Fowler, et al., 1990).



V. Pybuaun
Pybuamin-82 nmeet nepuog nonypacnaga 1,25 muH.

82Rb ncnonb3yerca npu npoBeaeHUU UccneaoBaHUN MUOKapAUanbHOU nepdy3umn.

KopoTkoe Bpems nonypacnaga (pasHoe 76 cekyHAam) no3BonAeT NpoBoAUTb NapHble cTpecc-
NCCNEeA0BAHUA C BbICOKOW CKOPOCTbIO. O4HOM U3 OT/IMYUTENBHbIX OCOBEHHOCTEN AAHHOM METKM
ABNAETCA TO, YTO OHA MOXKET bObITb NpousseaeHa 6e3 LUKNOTPOHA U3 FreHePaTOPHOM KONOHKM!.
OAHaAKO CYLECTBYIOT U OrPaHUYEHns, U3-3a HU3KOW paspeLuatollen cnocobHocTu

n3obparkeHuin, cBA3aHHOW C OTHOCUTENbHO BbICOKOM Aa/IbHOCTbIO NOAETa NO3UTPOHOB OT
AaHHOro ammutrepa. 82Rb Takke ncnonb3yerca Ana onpeneneHna HeaoCTaTOYHOCTU
rematosHuedanuyeckoro bapbepa.

KopoTkoe Bpemsa nonypacnaga 82Rb ana nony4yeHusa CTaTUCTUYECKN 3HAYUMbIX N300parkeHnmn
TpebyeT NpUMEHEHUA BbICOKOIPPEKTUBHbLIX TOMOrpadoB, HO B 3aMeH CneLmaancTbl NOAy4aroT
NPEMMyLLEeCTBO NPOBEAEHUA CEPUIA N3MEPEHNIM Y 0AHOro NaumenTa. OTCroaa BO3HUKAET
BO3MOXHOCTb U3y4YEeHUA KPAaTKOBPEMEHHbIX U3MEHEHUM, BbI3BAHHbIX NpenapaTamu.




NMpuHUMNbI MOOENMUPOBAHUA UCNOSNIb3OBAHUA METOK



KnHeTuyeckoe cKaHUpoBaHue

KnHeTuyeckoe CKaHMPOBaHWE O3HAYaAET U3MEPEHME HAKOMNIEHUA METKU NO BPEMEHMN.
KuHeTuyeckaa metogmka c npuMeHeHUeM MEeYEHHbIX PAANON30TONaMN BELLLECTB ABNAETCA
OCHOBHbIM 1 GYHAAMEHTANbHBIM NPUHLMMNOM, NE€XKALMM B OCHOBE NO3UTPOHHO-3MUCCUOHHOMN
Tomorpadun.

Mpouecc ncnonbsosaHusa MN3T-u3obparkeHUn pacnpeseneHna pagnoakTUBHOCTU ANA
NOCNEeAYOWEro KUHETUYECKOrO MOAENNPOBAHMUA C LENbIo NoNYyYeHUA

Heobxoaumon MHbopMaLMKM Ha3biBAETCA aHA/IM30M U30OpaXKEeHUN.

PacnpepeneHue MeToK B roloOBHOM mo3re B

3aBUCUMOCTU OT BpemMmeHU

M3HavanbHO, dTOpaTUACNMNEPOHAN pacnpeaenneTcs B
naasme KpoBM COCYAO0B rONOBHOIO MO3ra. 3aTem UraHa B
cB0HOAHOM COCTOAHMM NONAAAET B BELLECTBO MO3ra.
HakoHewl, yepes Tpu 4aca, NPakTUYECKU BCe MONEKYAbI
dTopaTUNCNUNEpOHana B roN0OBHOM MO3re CBA3bIBAKOTCA B
obnacTv NoNoCaToro Tena, YTo OTOBpParKEeHO KPACHbIM

F|u0roethy|gpiperone LLBETOM Ha NpeACTaBNeHHOW NCeBAOLBETHOM WKane.

Hours| 0 Minutes | 0 |Hours| : Minutes| o Hours[T Minutes | 0




PacnpegeneHue mMeToK B cepAeyHOM MbillLe NO BpeMeHMU

Ha cepun n3obparkeHnit NpoAeMOHCTPUPOBAHO

pacnpegeneHue aktusHoct N-13 ammuaka 8 cepgue u
Nerkux B 3aBUCUMOCTU OT BpemeHu. CHavana akTUBHOCTb

' ‘. i y NOABAAETCA B NPaBOM KeNyAouKe, 3aTem oHa Habnoaaercs B
NNEBOM XEeNnyaouKke v, HakoHel,, OHa NonaaaeT B CepPAEYHYIO

CTEHKY, OKpYKaloLLyto nesbint enygouek ("oybamk"
aKTUBHOCTH).

3oHa uHTepeca (region of interest (ROI)), B AaHHOM cnyyae y4acToK MMOKapAa, MOXKHO
NpPocNeanTb aKTUBHOCTb AaHHOMO Y4acTKa B 3aBUCMMOCTU OT BPEMEHMU.

[aHHble, NONYYEHHbIe NyTEM aHa/iM3a 30H UHTEpPeca Ha AUHAMUYECKUX N30DparkeHnax, moryT
ObITb OTOOPAXKEHbI B BUAE KPUBOM 3aBUCUMOCTU aKTUBHOCTM OT BPEMEHM A1 TKaHeNn. ITa
KpUBaa NpeacTasiaeT cyeTbl/cekyHay/nukcens (Mam cyetbl/nuKcenb/ma B TOM Cyyae ecam ectb
KanMBbpPOBOYHbIN UMAUHAP AN CKAHMPOBAHUA) B 3a4aHHOM 061aCcTU KaK PYHKUMUIO OT BPEMEHM.



KpuBasa 3aBUCMMOCTU aKTUBHOCTU OT BpemMmeHU ANA KPOBU

[aHHble, NONYYEHHbIE U3 30Hbl UHTEPECa, O4EPYEHHOM BHYTPU NEBOTO XKenyaodka moryT bbiTb
npeacTaB/ieHbl B BUAE K MCMMOCTU aKTUBHOCTU OT BpeMeHU ANs Kposu. Kpusyto
33aBMCUMOCTU aKTUBHOC eHU ANA KPOBU MOXKHO MCNONb30BaTb COBMECTHO C TAKOM
KPUBOW ANA TKaHU 3343 10Ha. MNpUMeEHAA K HUM COOTBETCTBYHOLLME BUOXUMUYECKUE
NN PUNONOTUYECKUE Inivpes vt mIXKHO MPOBOANUTL OLLEEHKY OAHOTO MU HECKO/IbKUX
napameTpoB moaenu (K npumepy, KPOBOTOK B MUOKApAE) B 3a4aHHOM 061aCTU TKaHMW.
O6paboTka MN3T-n306parkeHnit MeToaomM aHanM3a 30H UHTEPECA U KPUBbIX 3aBUCUMOCTEN
aKTUBHOCTEN OT BPEMEHU NPUMEHUTENBHO K ONpPeaeneHHOM MOAENU ABNAKOTCA OCHOBHbIMU
COCTaBAALWMMM B NpoLecca aHanunsa nsobparkeHun. MNMpouecc 0bpabotku MNIT-u3obparkeHnn
MOMKET ObITb CyLLECTBEHHO 0bneryeH 3a CHeT UCNO0/1b30BaHUA NOJIYaBTOMATUYECKUX
NPOrPaMMHbIX NAaKETOB. TaKKe MOXKET ObiTb NOIHOCTbIO ABTOMATU3MPOBAH NPOLLECC NOAYYEHUA
napameTpuyecknx nsobparkeHmin. Takue nsobpaxkeHma otobparkatoT Kakon-1mbo napameTp
(Hanpumep, meTabonnsm rnoKo3bl, KpoBaHaa Nnepdy3us) U, Takum obpaszom, nepeaatoT bonblue
nHpopmaumm, Yem NPOCTO pacnpeseneHne paanoakTUBHOCTU B OpraHe.




Mopaenu pna 06paboTKmM KUHETUYECKUX KPUBbIX

Mpwu BbibOpE aAeKBAaTHOM MOAENN, K IKCNEPUMEHTANbHON KMHETUYECKOMU KPUBOW, 3aperncTpupoBaHHON B
xoge MN3T, nocnegoBaTeNbHO NOATOHAKOTCA TEOPETUYECKME KPUBbIE, PACCHMUTAHHbIE B PaMKax PasINYHbIX
MaTEMATUYECKUX MOLENEN U C NOMOLLBIO CTaTUCTUYECKUX KpUTepues BbibupaeTca Moaens, Hannyywmm
06pa3oM COOTBETCTBYIOLAA IKCNEPUMEHTANIbHLIM AaHHbIM.

Hanbonee pacnpocTpaHeHHble KUHeTU4Yeckne mogenn cobpaHol B baHk matematuyeckux mogenen 3T,
npeacrasnsowmin cobon Habop anddepeHunanbHbiX ypaBHEHUN, ONUCBIBAKOLWUX PU3MONOrnyeckme
NPOLECChbl B OpraHM3Me 1 B OTAeNbHbIX ero opraHax. Cosganue adpdekTusHoro Habopa mogenen,
onucbiBaoWmMX GyHKLUOHUPOBAHME BUOXUMUYECKUX CUCTEM NpeacTaBanaeT cobon HeobbIYaMHO CAOXKHYIO U
A0 CUX NOP A0 KOHLLA He pelleHHY npobnemy. HekoTopble mogenu Becbma rpoMo3aKku u Tpebyer
TPYAOEMKUX BbIYMCNEHUNA, NOSTOMY LUMPOKO PACNPOCTPAHEHO NCNOAb30BaHNE NPOCTbIX MOAENEN, CUIbHO
YNPOLLAOLWMX peanbHbiv NPOLLECC, HO BCE e NPaBuAbHO OTPaXKatoLWmi ero OCHOBHbIE 0COHEHHOCT!.

C 3TOM Lenbio opraHu3m NPeacTaBaAloT B BuAe Habopa ayeek, obpasyowmx nocnegosaTenbHble U
napannesibHble LenoYKu, Mexay KOTOPbIMM OCYLLEeCTBAAKTCA NPOLEeCcCbl MaccoobmeHa. Aluenkn CBA3aHbI
TPAHCMOPTHLIMWU NYTAMU B C€Tb. MaTemaTU4yeckmue Mogenn PaccMaTpmuBatoT A4YENKU NOAHOTO
nepemeLlBaHna UaM NONHONO BbITECHEHUSA, B KOTOPbIX NPOUCXOAAT Npouecchbl, PopManbHO ONUCbIBaEMble
KUHETUKOM XMMUYECKOM peakumnen 1-ro nunm 2-ro nopaaka (obpatumon nnm Heobpatumoin). Mpwu
afeKBaTHOM NOArOHKE MOAENN YAAETCA OnpeaenuTb MexaHuam GUsnoNorMyeckoro npouecca, HanTn
BKN1aAbl Pas/IMYHbIX 3/IEMEHTAPHbIX CTaAUMA B CYMMAPHbIM NPOLECC, PACCYMUTaTb KOHCTaHTbl CKOPOCTeNn
peakumMn n ux owmnbKu.

EcTecTBEHHO, MaTEMATUYECKME MOAENN CUNBbHO 3aBA3aHbl Ha TUN MN3T Tpaccepa (30HAA), NOCKOABKY OT
Xumuyeckor Gopmbl 30HAa 3aBUCUT HAbBop PU3MONOTMYECKUX M MATEMATUHECKUX mogenen. Moaenm
CTPOATCA ANA MEYEHHOro auerata, aMMOHUSA, OKCUMAA YINepoaa, KUCAopoaa, BoAbl, oHa GTopa, MeYEeHOMN
OpraHuku (bTopanoKcurKosa n ap.).



HecmoTpAa Ha anntenbHyto uctoputo metog, NaT
HenpepbIBHO COBEPLLUEHCTBYETCA, NOABAAKOTCA HOBbIE
pagnodapmnpenapaTbl, KIMHUYECKUE NAKETbI ANA
nccnegosaHum u camm Tomorpadol. MIT He umeer
CTONb BbICOKOro NPOCTPAHCTBEHHOMO pa3peLleHnsa Kak
KT u MPT, Ho obhagaeT HeoCnopumMbim
NPEeUMYLLLECTBOM — BO3MOXKHOCTbIO paHHeMn
AVNArHOCTUKM 3aboneBaHus yxKe Ha cTaguu
HapyweHua GyHKLUUU, A0 Pa3BUTUA aHATOMO-
CTPYKTYPHbIX U3MEHEHUN OpPraHa.

Bce KpynHble Npon3BoOAUTENN MEAULUHCKOTO ANArHOCTUYECKOro obopyaoBaHua paspabortanu u
BbiNycKatoT M3T KOMOUHUPOBAHHbBIE C KOMNbIOTEPHbIMKU TOMOrpadamu. [laHHbIe CUCTEMDbI
NO3BONAKT 33 OAHO UCCNedoBaHUE Nony4aTb PyHKLUMOHANbHbIE AaHHble (M3T usobparkeHus) u
aHaTOMMYECKue gaHHble (PEHTTEHOBCKME KOMMbIOTEPHbIE TOMOrpaduyeckue nsobpaxeHus).
Pa3spewwatowas cnocobHocTb MN3T aonkHa 6biTb cbanaHcMpoBaHa NPUEMAEMbBIM YPOBHEM LLIYMA
Ha N306parKeHUAX N AOCTAaTOYHO BbICOKOM NPONYCKHOM cNOCOB6HOCTbIO cuctemsl. Ana
BonbLIMHCTBA UcNosb3yembix cerogHa MN3T cuctem npuemnembim ABAAETCA BHYTPEHHEE
paspelleHne pasHoe NPUbAN3UTENBHO 6 MM NO BCEM NPOCTPAHCTBEHHbLIM HanpasaeHuam. Mpu
TAKOM PaspeLLEHUN NOC/E PEKOHCTPYKLMN MOFYT ObITb NOIY4YEHbI BbICOKOKAYECTBEHHbIE
n306parkeHns ¢ KOHEYHbIM paspelleHnem B 8-10 mm. Taknue cucTemMbl MMEKOT NOKasaTe b
PACcCTOAHUA AUCKPETU3AUMN PABHbIMA 3 MM MO BCEM NPOCTPAHCTBEHHbLIM HAaNPaBAEHUAM.
OTHOCUTENIbHO OAHOPOAHOE pa3pelleHUe U AUCKPETU3AUMA AENAET UX NPUTOAHBIMU K
NPOBEAEHUIO HACTOALLEM TPEXMEPHON BU3YyaNU3aLUMN.




Siemens ECAT Exact PET-Scanner




B nocnegHee Bpemsi akTMBHO BeayTcs paboTbl no anstrepHatusHon N3 T-KT rubpuagHon
TexHonornn susyanmsauum — texHosnorum N3 T-MPT. o cpaBHeHnuto ¢ KT MPT, B
4YaCTHOCTW, AAET NyYLLINN KOHTPACT Mexay MArkummn TkaHsamu. Boobuue, kombuHaums
M3T-MPT obecneumnBaeT MHOIo NPENMYLLIECTB, KOTOPbIE BbIXOAAT 3a paMKWU NPOCTOro
codeTaHus oyHKUMoHanbHon nHpopmaunm ot INIAT ¢ cTpyKTypHOM nHopMaumen ot
MPT. Obnactu knuHu4yeckoro npumeHeHust N3T-MPT oHkonorusa, kapguonorus u
HeBposorus.

CneBa Hanpao n3obpaxenua MN3T, MPT n kombuHnpoBaHHoe nsobpaxeHue MNAT-
MPT.



VI. Kombination PET - CT

PET +:CT



Annapartypa ANA KOMNbloTepHoU Tomorpadpum

MHOrocnouHbIN KOMNbIOTEPHbIN
Tomorpad Hosoro nokoneHusa Mx8000
- 0AHa 13 Haubonee coBepLIEHHbIX B
MUPE  BU3YANUSUPYIOLWLMUX  CUCTEM.
Mx8000 (mogenb Quad) aaer
BO3MOXHOCTb CKaHUpPOBaTb A0 BOCbMM
CNoeB B CEKyHAy W  Noayyatb
n3obpaxkeHna Cc  YNbTPABbICOKUM
paspeweHnem. bnarogapa HosenwW UM
TexHonormam  Mx8000 nossonser
PYTUHHO  NPOBOAUTbL  YHUKaNbHblE
nccneaoBaHuA: KOMMNbIOTEPHOMN
ToMmorpadum (KT) cepaua,
dyHKUMOHanbHyo KT, HM3KOA030BbIN
CKPUHUHT, KT aHrnorpadumio,
cybmunnnumerposoe N30TPONHoE
CKaHUpoBaHue (0,5 MM) 7
BUPTYanbHy0 3HAockonuto. Mx8000
TaK)Xe npepgnaraerca B moanduKaunm
Dual - pasyxcnoiHbit KT cKaHHep,
KOTOPbI MOXKeT 6bITb
yCOBEpPLIEHCTBOBAH Ao
YeTblPexcnoMHOro Quad, T.K.
6asupyeTca Ha Tou ke nnatdopme.




AXIS - yHuBepcanbHaa ABYXAETEKTOPHas

raMma-Kamepa ¢ U3SMEHAEMON reomeTpuen,
NO3BONAIOWAA  BbINOAHATL  BCE  TUMbI
PaANOHYKAUAHbIX nccnefoBaHUN:
CKaHMpOBaHWE BCEro Tena, NAaHaApHY U
O®3KT Busyanusaumto, a takxe [T, AXIS
ABNAETCA eANHCTBEHHOM B Mmupe
ABYXAETEKTOPHOMU ramma-Kamepomu,

KOTOPYKD MOXHO YCOBEPLIEHCTBOBATL A0
TPEXAETEKTOPHON.

IRIX - eguHcTBEHHAA B Mupe TpexaeTeKTopH

ramma-kamepa ¢ 6onbwmm nonem 0630
N C U3SMEHAEMON reomeTpuen AeTeKTop(
IRIX - NOAHOCTBIO YHMBEPCANbHAA CUCTE]
ANA nposBeaeHun BCEX ™n
PAaAVNOHYKANAHbBIX nccnenoBaHy
bharogapa Tpem  AeTeKTopam IF
obecneumBaer  Ha cerogHs cam
BblcOKONpoussogutenoHyro  ODIKT
Mmupe, a n3MeHaemasn reomeTp
DETEeKTOpPOoB no3sonsaer BbINO/HS
nnaHapHyio u gPETA? Busyanmsauuio,
Takke OO®3IKT pana KapaAnonorndeck
nccnesogaHUN







